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を推定する．本研究で使用する d-Spline 関数はⅰ) 展開関数の特性によらない，ⅱ) 任意のサン
プルを取れる，ⅲ) 一回に計算する時間が短いなどの利点がある一方で，高次元問題での標本点
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Algorithm 1? 1????????? d-Spline????????????????
?????3.4.3??????????????????????????????
????????????????? [25]?





5: if (xp < sp) then
6: xpnew = xp
7: else
8: ??????????????max????xpnew = max
9: end if

















Algorithm 2 2?????? d-Spline?????????????
1: sp=????????????sp=fX1?X2? X3?  ? Xng????
2: sp?? d-Spline?????
3: repeat
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5: kXk?Ykk????????????.?????????????????
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????????? fC’1? C’2? C’3?   ? C’ng???.
7: if (C’1 < sp) then
8: C’1? sp???
9: else
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Algorithm 3 3???? 2?????????
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6: repeat
7: if (xp < sp) then
8: xpnew = xp
9: else
10: ??????????????????< X?Y >???????????
G<X?Y>?????max???? xpnew = max
11: sp = sp + xpnew
































1: ?3???? 2????????????????? sp??????????
G<X?Y>???? d-Spline??????
2: 1? d-Spline?????????G<X?Y>????? 10??< X?Y >?????
3: 2???????? 10?? < X?Y >????? ???? y<X?Y?Ni> ????
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????????????????????????????1100550 = 25; 000
????????MPI Bcast????????????????????????






Intel Core2 Duo 2.83GHz???? 4GB???? 32?








? 1: MPI Bcast??????????????????????????????
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??????????????????? 1?01  10 2[s]???????????
??????? 1:63  10 2[s]?? 38.03%?????.








Intel Core i7-2600K 3.40GHz???? 7.8GB
OS:Fedora release 18?Spherical Cow?
OpenMPI?????:1.5.3 
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Best of Real Data
Best of Dspline-2
























N? 15,000? 1??? 5,000??
X? 32256? 32??? 8??
Y? 14? 4?? 
3???????????N?????????????????X?Y????
?????????????????????????????? 5; 000  8  4 =
160; 000?????????????????????????????????
????????? N??????? X?Y????????? 8  4? 32??
???? 32??????????? GEMV?????????????????
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(k?m?n 2 N) (16)
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??????????fmax??????????






 ?? 1?? (14)?????G<X?Y>?????
 ?? 2??????G<X?Y>?????????? sp?????




 ?? 6??????? sp????? d-Spline??????????????
???? 3????
 ?? 7?sp??G<X?Y>???? d-Spline????????
 ?? 8??? 7??????G<X?Y>????????G<X?Y>????? 10?
??????
 ?? 9??? 8???????? 10??< X?Y >????????? y<X?Y?N>
???? d-Spline????????
 ?? 10??????N????? y<X?Y?N>???????????????
? < X?Y >?????
?? 1???? 6??? 3.3???????????????????????
??????????????
?? 7??? d-Spline???????????G<X?Y>???????????X
? 8???Y? 4????? 32??????
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? 1: ?? 10??G<X?Y>
Rank X Y G<X?Y>
1 256 1 1.005731e+02
2 256 2 1.004533e+02
3 224 1 1.004093e+02
4 96 4 1.003749e+02
5 128 4 1.003708e+02
6 64 4 1.003626e+02
7 160 4 1.003494e+02
8 224 2 1.003411e+02
9 32 4 1.003400e+02




































































































? 2: ?? 10??G<X?Y>
Rank X Y G<X?Y>
1 32 4 9.889949e+01
2 64 4 9.888028e+01
3 96 4 9.883548e+01
4 128 4 9.874655e+01
5 160 4 9.860893e+01
6 192 4 9.842854e+01
7 256 1 9.835562e+01
8 256 2 9.823995e+01
9 224 4 9.821725e+01
















































































































? 3: ?? 10??G<X?Y>
Rank X Y G<X?Y>
1 256 4 9.905895e+01
2 224 4 9.839450e+01
3 192 4 9.771637e+01
4 256 3 9.771282e+01
5 224 3 9.706292e+01
6 160 4 9.701159e+01
7 192 3 9.640226e+01
8 256 2 9.636301e+01
9 128 4 9.626901e+01








































































????????? 2020 1313 1111
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??? (%) 1.26 0.82 0.69
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???? N=1? 5? 10? 15? 20?   ? 5,000????? ?????????
???? 10??G<X?Y>??????????????G<X?Y>???? y<X?Y?Ni>
???? d-Spline????????????????????? GPU?????
1001  10 = 10010??????????? 160,000??????GPU??????
???? 10010/160,000?? 6.26%????3???? 2????????????
1%????????????GPU?????? 7%?????????????
??????
???????????????????? 1? 2? 3???????????




??????? [0? 0.05) [0.05? 0.1) [0.1? 0.5) [0.5? 5)
GTX560Ti 4616 292 91 1
GTX580 4735 242 22 1
GTX680 4449 231 319 1
? 8??????? 5%?????????????????????????
? 5%???????GTX560Ti? 4616? GTX580? 4735? GTX680? 4449??



































GTX560Ti 4? 3? ? 84?? 22? 30?
GTX580 3? 50? ? 79?? 51? 40?
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